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 EmbEddEd SyStEmS WEEk (ESWEEk) is the premier event covering all aspects of embedded systems and software. By bringing together three leading conferences (CASES, CODES+ISSS, and EMSOFT), a special IoT Day, several symposia (like ESTIMedia, RSP), and hot-topic workshops and tutorials, ESWEEK 2016 presented the attendees a wide range of topics unveiling the state of the art in embedded systems design and HW/SW architectures. The record high number of registered participants (362) confirmed that ESWEEK is the primary event in the area of embedded systems.
At the core of ESWEEK 2016 from Monday to Wednesday have been the three conferences CASES, Codes+ISSS, and EMSOFT that received 63 technical papers (acceptance ratio 29%), 80 (26%), and 98 (26%), respectively. Besides the technical paper sessions, special sessions continued to be an important part of the conferences as experts gave overviews of the newest embedded systems trends.
In comparison to previous years, ESWEEK 2016 introduced some novel events in order to infuse a bit more fun and to elaborate on recent developments in the area of embedded systems. New in 2016 was a focus on the Internet-of-Things: The "IoT Day" (part of Codes+ISSS) took place on Tuesday where newest trends in IoT were presented and discussed from an embedded system's point of view, in a mix of technical papers, special sessions, and invited speakers. More toward the fun of embedded systems, an F1/10 Autonomous Racing Competition took place. In this competition, teams used the same platform to race against each other and test the limits of their embedded control, the competition was a battle of algorithms-for perception, planning, and control for autonomous navigation.
The tutorials on Sunday have again been a major attraction to participants of ESWEEK as they covered the most prominent research directions in embedded systems and software: secure & safe systems design including modeling, analysis, and formal verification; IoT security and privacy; embedded systems meet life sciences; algorithms and hardware for learning on a chip. The last two days of ESWEEK (Thursday and Friday) have been dedicated to in-depth symposia and workshops covering topics such as embedded multimedia, rapid system prototyping, approximate computing, industry academia collaboration, CPS modeling, embedded OS, model-based development, and embedded systems education.
For the first time, the review process of the conferences was conducted in a journal-like two-stage peer-reviewed process with the opportunity of minor/major revision before final decision. This was in an effort to further increase the high quality of ESWEEK publications. It was also an intermediate step before ESWEEK intends to move to a journal-integrated publication model in 2017 where the majority of ESWEEK papers will be published either in an ACM or IEEE journal in an alternating way year by year.
Highlights and new developments
Highlights of ESWEEK have been the three keynotes that not only provided an inspiring view of the most important challenges and potential research directions but also amalgamated the architecture and operation of computing systems with the information processing in brains in a visionary approach.
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The Monday keynote by Prof. Srini Devadas from MIT emphasized the importance of security in the age of the Internet-of-Things in "Secure Hardware Platforms for the Internet of Things (IoT)." One of the major messages that have been impressively presented was: "Security property cannot be articulated well when isolated to a component or layer. Researcher are needed from diverse disciplines, i.e., systems and application software designers, architects and digital system designers to tackle the problem. Several cybersecurity challenges are best handled through appropriate hardware design, since software is the problem."
The Tuesday keynote by Louis K. Scheffer from the Howard Hughes Medical Institute presented new paradigms of how to design software and hardware in "Learning from Life." The presentation highlighted what we could potentially learn from the functioning of a brain towards better artificial information processing systems. Such a step would only be possible if we increase our understanding of brain operation: Better theoretical and experimental tools are needed. "For the next breakthrough in computer sciencedon't study computer science; for the next breakthrough in EE-don't study EE; study the brain."
Finally, the Wednesday keynote by Kaushik Roy from Purdue University titled "Approximate Computing for Energy-Efficient Error-Resilient Systems" presented the newest trends in approximate computing, a new paradigm that promises to increase the computing efficiency. The major underlying question of the keynote was: "How to process digital data in an energy-efficient manner while catering to desired user quality requirements?" The talk impressively showed the breadth and depth of approximate computing technologies that cover all layers of system design, from basic technologies via circuits and systems up to algorithms and software.
Identification of trends and recent developments from an event that encompasses the whole domain of embedded systems is an almost impossible endeavor, and a very subjective one. On the other hand, most successful tutorial, workshops and symposia, the keynote presentations, and the best paper awards given at the conference are an excellent indicator for the excitement of the community.
One domain that is fueled by the recent trend toward IoT and the corresponding necessity of processing massive amount of data is edge computing, i.e., processing and fusing sensor information close to their collection points. The requirement of handling these demands with low resource usage is one of the reasons why approximate computing principles have been discussed in contributed papers, tutorials, workshops ("Workshop on Approximate Computing") and last but not least, in the keynote talk on Wednesday by Kaushik Roy.
Directly connected to this movement that we have seen at ESWEEK is the emergence of neuromorphic computing principles that have been prominently presented in the Tuesday keynote by Louis K. Scheffer. If we join these biology-inspired approaches with the emergence of (deep) learning algorithms, we see many interesting developments as presented in the tutorial on "Algorithms and Hardware for Learning On-a-Chip," sessions at CASES ("Architectures for Machine Learning," "Neuromorphic Computing Research in China"), at CODES+ISSS ("Harnessing the Power of Big Data-Computing Technology to Turn Big Data into Insight," "I am Chip, Therefore: Can I Think?-The Dawn of Self-Awareness in CyberPhysical Systems"), and the best paper award to "CaffePresso: An Optimized Library for Deep Learning on Embedded Accelerator-Based Platforms."
Finally, there has been and will be major interest in the question whether we can "trust" the billions of devices we will be surrounded by in the future and we will continuously interact with. At ESWEEK 2016, we have not only considered the most important subject of security and privacy as in the Monday keynote by Srini Devadas on "Secure Hardware Platforms for the Internet of Things (IoT)" and one of the Tutorials about IoT Security and Privacy Challenges, but the evolution of trust in this infrastructure is also closely coupled with a correct and predictable behavior. Witnesses of the immense interest are two related tutorials on Sunday as well as sessions at the three conferences such as "Reliability and Fault Tolerance," "Time in Cyber-Physical Systems," "Reliability and Robustness," "Timing and Energy-Aware Modeling," "Autonomous Systems and Their Verification," and "Formal Methods for Robust and Predictable Embedded Systems." thE nExt EmbEddEd SyStEmS WEEk (ESWEEk) will take place in Seoul, South Korea, in October 15-20, 2017 
